Efficient gene delivery in human and rodent mast cells using adenovirus vectors.
Mast cells (MCs) have been shown to play an important role in immunoglobulin E (IgE)-associated immediate hypersensitivity and innate immunity by producing a variety of lipid mediators and cytokines. An efficient gene-delivery system is indispensable for elucidation of these mechanisms. In the present study, human and rodent MCs were transduced with various types of modified adenovirus (Ad) vectors. Fiber modification in Ad vectors significantly improved the transduction efficiencies in MCs. A fiber-substituted Ad serotype 5 (Ad5) vector containing Ad serotype 35 (Ad35) fiber proteins (Ad5F35) and an Ad35 vector, both of which transduce cells via human CD46, mediated 9.9-fold and 10.1-fold higher transduction efficiencies than conventional Ad5 vectors in the human mast cell line LAD2 among the Ad vectors. Ad5F35 and Ad35 vectors also efficiently transduced bone marrow-derived MCs (BMMCs) prepared from human CD46-transgenic (CD46TG) mice. The rat mast cell line RBL-2H3 were most efficiently transduced with a fiber-mutant Ad5 vector containing the Arg-Gly-Asp (RGD) peptide in the HI loop (Ad-RGD) of the fiber knob. Transduction with the Ad vectors did not induce degranulation or inflammatory cytokine production in the MCs. These results indicate that Ad vectors, including fiber-mutant Ad vectors, are effective gene-delivery tools for MCs.